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Surface Phenomena on Solar System Small Bodies

Yasuhiko TAKAGI

Abstract

Japanese Hayabusa spacecraft found some features of boulders, such as clustering, lining up and size-sorting, on asteroid

(25143) Itokawa.

These features might be formed by granular convection and migrations triggered by micro body impacts.

We also performed impact cratering experiments in the microgravity environment using a drop tower in order to establish

the scaling law on crater size.

Since the result is somewhat controversial, the conclusion is still not obtained.

Understanding of particle and powder behavior in the microgravity and high-vacuum environments is necessary for

elucidation of these phenomena.
elucidate surface processes on small bodies.
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The microgravity experiment may be a new useful method for planetary sciences to

planetary science, granular fluidization, impact cratering , microgravity geology.
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Fig. 1 Surface of asteroid (25143) Itokawa.
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Fig. 2 Vacuum chamber on an MGLAB capsule.

J. Jpn. Soc. Microgravity Appl. Vol. 29 No. 4 2012

WHEZ

H 2 DL DT, 7L —X —BRIRRICRT S
HOORELTMTL7-DITITHAD R LD & 1T £8
ATLT.

3.3 MGLAB TNDZER

ZOERIT, NIREE ] O VIR O E
J15EBR © BA4T 5 72T, MUNENERN Y L—F —IEAk
WBREOHFFEICHHZ DD TRV E W) BENSIEE
nFELE.

EBREIRD HITH T2 - T, MIZEEHEER L THEERO
el a4T W E LS, LTk 5 22 BB % FIEERD
FFNZOERITITE L THhD LT LE L.

KRIREE S 720, LA SEER Tl Tl = ANVEMEC 72

STLEY (IR E] 7T —DFEREHZEH
THTH72Z DD P OTRARETIIH Y FHA).
<1 BIHRAFRT L LRy hT vy TR LR
BI-oEBREEZ SR LTSRS, 1 754
NC 10 [EIFRE OM/NE SIBRBE N EEL T & D2
BOAY v FAENERWN. FNEZA), 1 HIC 1
B LNERNTEX 202 EIT2 DR TIE R,
cBREDOHDIL 1~2 U T TR T T 20T, fkkiks
MITE THEERTHOTHD.

FEEIX MGLAB O F A 72 OHICEERG > & E
(Fig. 2), ZOHI/INEOKES LFEHEZE Y M (Fig. 8)
LTITWE L. I bEEEE, ERMH2E NI
S5 O TIAREEBOERTHW LD EFA L
FL.

KIERIT TR E | o T T — DA IER & [F)
CERHOBDOTY. SEHOES 10 ecm BED/NUR L O
TR, NIPHE] TS5 g DEHLE 300 m/sec TIHH
THFETLE., ZOFERTIE, 4 gl3E0VREMFTH
27V OMEOHIZ 0.6 g LT OEREOBAZ AT, #
HOIHPEERNZE R T H LI LE L. BRIL, iy
DTNV TIEF > TRIEOREET AN 7 L —F — Bk

Fig. 3 Small powder gun and target in the chamber.
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Table 1 Experimental conditions.

Glass Beads, Quartz Sand
1540 - 1565 kg/m3
75 - 225 pm
Nylon, Aluminum,
Stainless Steel
1150 - 7815 kg/m3

Target Material

Target Density

Particle Size of Target

Projectile Material

Projectile Density

Impact Velocity 45 - 360 m/sec

Projectile Mass 5-509 mg

Kinetic Energy 0.0055 - 30.8 Joule
Impact Angle 73 or 90 °
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